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U-Pb, Sm-Nd and Lu-Hf isotopic data for granitoid rocks from southern Malawi provide 
constraints on the timing and sources of magmatic activity within this segment of the 
Mozambique Belt and its role in the Rodinia and Gondwana supercontinent cycles.  LA-ICP-
MS single zircon U-Pb ages indicate a number of periods of magmatic activity: late 
Mesoproterozoic at ca. 1130 Ma, 1070 Ma, and 1050 to 1030 Ma; Neoproterozoic at ca. 960 
Ma and 600 Ma); Cambrian at ca. 530 and 515 Ma, and Mesozoic at ca. 120 Ma. The oldest 
igneous activity, 1128 ± 30 Ma, corresponds with emplacement of a charnockitic granitoid in 
the southeast corner of Malawi (Mulanje area).  This region subsequently experienced 
metamorphism dated at 515 ± 18 Ma. The youngest magmatism is alkaline in affinity and is 
associated with the East African Rift. 
Radiogenic isotope data indicate that the Mesoproterozoic samples have positive ɛNd and 
ɛHf values, signifying derivation from material with a suprachondritic signature, whereas the 
younger rocks have negative values suggestive of crustal material recycling and mixing for 
their source and origins. The data imply that in the Malawi region of the Mozambique Belt, 
addition of new crust occurred during Rodinia assembly whereas magmatic activity during 
Gondwana assembly was restricted to reworking and mixing.  
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to reflect the age of an inherited component 
within the source. 
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9.1 Magmatism
 9.2 Metamorphism 
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FIGURE CAPTIONS 
Fig. 2: Map showing simplified regional geology of southern Malawi and sample locations of 
this study. 
Fig. 3: Cathodoluminescence Images (CL) for zircons from selected foliated granites and 
charnockitic gneisses from southern Malawi. 
Fig. 4: U-Pb Concordia diagrams of samples from this study. 
Fig. 5: a) εNdt versus U-Pb age (Ma) plot for granitoids from southern Malawi. b) εHft versus 
U-Pb age (Ma) plot. 176Lu/177Hf ratio of 0.015 represents the average crustal evolution 
trajectory of average continental crust (Griffin et al., 2004). 
Fig. 6: Time-space plot for tectonothermal events in Malawi, Southern Irumide Belt (SIB), 
Tanzania, Mozambique, and Antarctica. See text for references. 
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Table 1: Analysed sample numbers, GPS locations, rock type and zircon age. Abbreviations: M – metamorphic 
age.:  
Sam
ple No 
Locality 
GPS 
Rock 
type 
Ag
e (Ma) 
2
S 
MS
WD 
U-Pb age 
type 
ɛ
Hf 
2
S 
Model 
age (TDM) 
BM 
163 
-
15.6912700 
+34.4177
300 
Metagran
ite 
103
8  
1
2 
1.1
8 
Upper 
intercept 
+
6.1 
0
.6 
1877 
BM 
174 
-
15.7080300 
+34.5266700 
Metagran
ite 
103
6  
8 1.2 Upper 
intercept 
+
4.8 
0
.7 
1942 
BM 
179 
-
15.5522500 
+34.4933800 
Metagran
ite 
104
7  
1
2 
1.0
1 
Upper 
intercept 
+
4.7 
0
.7 
1952 
BM 
200 
-
15.3636700 
+34.5678000 
Qtz-felds 
gneiss 
103
1 
 
607 
3
4 
 
4
1 
4.0 
 
5.0 
Weighted 
average 
Weighted 
average 
+
9.2 
 
-
0.1 
1
.0 
 
1
.1 
1616 
 
1586 
 
BM 
209 
-
15.7139300 
+34.7369
600 
Metagran
ite 
104
0  
5 2.1 Upper 
intercept 
+
6.8 
2
.1 
1833 
BM2
13G 
-
15.7769000 
+34.4452700 
Metagran
ite 
108
8 
2
3 
1.5 Upper 
intercept 
+
6.9 
2
.3 
1898 
BM 
213X 
-
15.7769000 
+34.4452700 
Xenolith 103
4  
1
5 
1.0
8 
Upper 
intercept 
+
5.7 
2
.6 
1888 
BM 
221 
-
15.0201600 
+35.1322
900 
Leucogra
nite gneiss 
735 6
9 
0.2
4 
Weighted 
average 
+
4.5 
0
.45 
1592 
BM - Hornblen 956 1 0.9 Weighted + 1 1762 
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223A 15.0246800 
+35.1206
600 
de biotite 
gneiss 
2 3 average 6.9 .3 
BM 
240 
-
16.0511100 
+35.7783
500 
Granite 118 1
.2 
1.5 Lower 
intercept 
-
5.4 
1
.0 
1383 
BM 
249 
-
15.8338600 
+35.5992
400 
Charnock
itic gneiss 
103
6 
1
5 
2.0 Upper 
intercept 
+
6.4 
0
.8 
1836 
BM 
252 
-
16.1406400 
+35.0914
900 
Charnock
itic gneiss 
112
8 
 
515   
3
0 
 
1
8 
1.1 
 
1.1 
Upper 
intercept 
Lower 
intercept (M) 
N
/A 
N
/A 
N/A 
BM 
256 
-
16.3755300 
+35.1994
800 
Metagran
ite 
107
0  
1
6 
0.9
7 
Upper 
intercept 
+
6.1 
1
.3 
1937 
BM 
281 
-
15.4565600 
+35.2863
100 
Charnock
itic gneiss 
594 
 
493  
6
5 
 
2
2 
1.4 
 
0.1
2 
Upper 
intercept 
 
M 
+
6.8 
1
.2 
1865 
BM2
82A 
-
15.4925100 
+35.2291
100 
Charnock
itic gneiss 
118
7 
 
536 
5
3 
 
2
4 
3.7 
 
3.7 
Upper 
intercept 
 
Lower 
intercept 
+
9.2 
 
+
2.3 
1
.3 
 
1
.3 
1335 
 
1472 
BM 
282 B 
-
15.4925100 
+35.2291
Charnock
itic gneiss 
715 
 
580 
1
8 
 
3.5 
 
3.5 
Upper 
intercept 
 
N
/A 
N
/A 
N/A 
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100 9
9 
Lower 
intercept 
BM 
289 
-
15.6907200 
+35.1889
900 
Perthitic 
syenite 
531  3
.4 
0.4
7 
Weighted 
average 
+
1.6 
1
.3 
1675 
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Table 2: Summary of Lu-Hf spot analyses for foliated granites and charnockitic 
gneisses 
Sample  Rock type U - Pb 
Age 
Initial ɛHf(t) Mean 
ɛHf(t) 
Model ages 
(TDM) range 
(Ma) 
Mean 
model 
age 
(Ma) 
BM 163 Foliated granite 1038 +5.2 to +6.8 +6.1 1920 to 1833  1877 
BM 174 Foliated granite 1036 +3.9 to +5.7 +4.8 1984 to 1890 1942 
BM 179 Foliated granite 1036 +3.8 to +5.4 +4.7 1992 to 1912 1952 
BM 209 Foliated granite 1033 +5.8 to +7.8 +6.8 1890 to 1774 1833 
BM 213G Foliated granite 1088 +6.0 to +8.4 +6.9 1947 to 1814 1898 
BM 213X Foliated granite 1034 +4.5 to +7.0 +5.7 1961 to 1822 1888 
BM 256 Foliated granite 1070 +5.1 to +6.5 +6.1 1977 to 1891 1937 
BM 249 Charnockitic 
gneiss 
1036 +5.5 to +7.8 +6.4 1901 to 1832 1836 
BM 282A Charnockitic 
gneiss 
1100 +8.9 to +9.2 +9.2 1791 to 1730 1335 
BM 200 Quartzfelspathic 
gneiss 
1031 +7.7 to +10.3 +9 1761 to 1443 1602 
BM 221  Leucogranite 756 +4.3 to +4.6 + 4.5 1599 to 1585  1592 
BM 223A Hornblende 
biotite gneiss 
956 +5.5 to +8.1 + 6. 8 1813 to 1670 1744 
BM 289 Perthitic syenite 531 -2.7 to + 1.4 - 1 1496 to 1742 1619 
BM 240 Granite 124 -7.2 to -3.8 - 5.5 1479 to 1293 1386 
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HIGHLIGHTS 
 Periods of magmatic activity: Mesoproterozoic, Neoproterozoic, Cambrian, 
Mesozoic. 
 Oldest magmatism 1128 ± 30 Ma (charnockitic gneiss). Metamorphism (515 ± 18 
Ma). 
 Radiogenic isotope data: Mesoproterozoic rocks with positive ɛNd and ɛHf values. 
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